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REMARKS 

Applicant respectfully requests entry of the above Preliminary 
Amendment to place this U.S. Patent Application in better form for examination and 
prosecution before the U.S. Patent and Trademark Office. 

The claims have been amended to eliminate multiple dependent claims 
and to more definitely and fully claim the subject matter of Applicant's invention. 
Applicant urges that the above Preliminary Amendment introduces no new matter into 
this U.S. Patent Application. 

Applicant sincerely believes that this U.S. Patent Application is now in 
condition for examination and prosecution before the U.S. Patent and Trademark 
Office. 



Respectfully submitted. 
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(Ti^d of -Hve XwU4%,^4tVvx 
Electrically operated pressing tool apparatu^ehler! Textmarke nicht definiert.J 

I^The presentiinvention relates to an electrically operated pressing tool with a hydraulic 
pump which acts on a hydraulic piston-cylinder unit (which islactively connected to a roller 
holderlwhos3(rollers(roll on the clamping jaws of a clamping pincer and thus move these relative 
to one anothei£and that thdpressing tool apparatus has a hydraulic oil accommodation container, 
as well as an actuation valve for opening a passage of a forward conduit into a return conduit 
between the hydraulic oil receiver container and the cylinder space of the piston cylinder unit. 

Vhou^^ii<^ f?eUW Art 

Electrically operated pressing tools have been available on the market for many years. 

Portable, hydraulically impinged pressing tool apparatus of the initially mentioned type are used 
for pressing coupling elements, such as press sleeves, press fittings, pipe muffs, tube sections 
inserted into one another, and likewise. The pressing tools comprise a clampmg pincer with 
clamping jaws, which form a pressing space for accommodating the coupling element to be 
pressed. The pressing force required for the pressing isWovided by ajgenerallj^ydraulic drive. 
All apparatus Q)btainable on the market] today are relatively large and accordingly heavy. 
Reductions of the construction size have not been successful [up to now due toUhe demands 
which compellingly result from the construction shapeLup to now. Changes in the size of the 
pressing pincers would limit their field of application and ^ a result of thisTfaccording to the 
knowledge present to this day, the pressing pincer may not be reduced in size. The corresponding 
roller holder must be adapted in size to the pressing pincer and this^f coursejalso applies to the 
fork-like receiver in which the pressing pincer is held and which is usually manufactured with 
the subsequent cylinder housing as one piece. The size of the cylinder housing ^ turnj is 
practically dependent on the forces to be mustered and these forces |n turn are dependen^^nthe ^ 
size of the clamping pincer. A conduit block arranged after the cylinder housing but 
manufactured with this as one piece creates the connections between the cylinder space and a 



or 



subsequent hydraulic pump. Finally an electrometric drive, ^d as the case may be|a batterj^for 



feeding the electric moto^yet follows the hydraulic pump. 



The required hydraulic oil is suctioned out of a hydraulic oil container and is pumped into 
the cylinder. With this^ the piiston is displaced in the actuation direction and the clamping pincer 
is closed. Once such a clamping procedure has been^ompeted then with many apparatus the 
hydraulic oil is pumped back into the hydraulic container and with some devices of this type, by 
way of a suitable actuation valve, a direct retum from the forward conduit to a retum conduit or 
suction conduit is effected. The mentioned functions necessitate a construction as described 
above. Accordingly, a miniaturization is practically not possible without a reduction in 
performance. A reduction in the size of the pressing pincer apparatus as a result may only be 
achieved by way of innovative measures. 

^^s a consequencg, it is^hefcbject ofjthe presei5jf invention to|designJja pressing pincer 
apparatus of the initially mentioned typeiin such a manner Ifthat the /totalj construction of the 
apparatus may be reduced. A pressing pincer apparatus of the initially mentioned type, with the 
features ofipatent claim 1], achieves this object, fey way of thii the volume of the apparatus is 
reduced by the space of a separately incorporated hydraulic oil supply container and the total 
apparatus and its housing is accordingly reduced. 



according to ^hej|invention may also be ^ealize^j^with^ressing pincer 



The solution according 1 
apparatus ^ith which by way o3^ manuJly actuatable actuation valvejtihe retum o'Bthe hydraulic 
oillis effected from the forward conduit directly into the oil supply space via the retum conduit. 
For thij according to] thdj invention, the actuation valve is attached Isuchjfthat in the piston- 
cylinder unit, it is completely covered by the elastic sleeve and the actuation of the valve is 
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effected by pressure on the elastic sleeve, way cm this arrangement, the piston-cylinder unit 
may be constructed much shorter than^is wasjpreviously possible. 

r r 

Further advantageous embodiments of the subject-matter of |tfie I invention are to be 
deduced from the further dependentClaims, and their significance and manner of operation are 
explained inithe subsequent description with reference toYthe accompanying drawings, 
^referredjembodimentjexample of the subject-matterjof^^nvention is shown and described ij 
more detail in the drawing/"There are shown QT^t w^^'^t*^ . 

Figure 1 ^ a perspective jrepresentationJ|of |a possiblqfembodmient of jthey pressmg tool 

apparatujp^ ^ cLcc oxJOia.^ +o -jlu^ if^^^fs^ 

2 shows a sectiorj^oughjtii^fun part of ajpressing tool apparatus^ccording 
to the state of the art, whilstj ^ 

Figure 3 shows^is function part in^^esign according to^erniventioij^hi^ ^ 

Figure 4 ^^the same function part according to Figure 3^|s shown in a viewotated by 90° 

l^and is represented partly in section^ j 



Figure 5 show||only the piston cylinder part^n its own whilsj^mitting ^ej^lastic sleeve 

according to^^^ventiorjTin a longitudinal section and^ ^ d^(^ 

the same part(howeveJjotated by 90"^ wherein again the region of interest here is 
shown m a part section. J / 
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One embodiment of the press tool apparatus according toghellinvention is shown iplthe] 

r r ^ 

form as (is tdjbome onto the market. The actual function part at the same time! is packaged in a 
plastic housing. jOne may furthermore recognize tl^lamping pincer 2 which has two clamping 
jaws 5^d isjheld in a fork-like receiver via a secured bolt. The rollers 8 are located in^hi^|brk- 
like receiver and are rotatably mounted in a roller holder 7.^e^rollers 8 are pushed to the 
front by|way oj a piston cylinder unit, wherein the clamping jaws 5 close. In Figure 5^ the 
clamping jaws 5 are shown in the closed condition. 

For an improved understanding, the function part of a/pressmg tool apparatus^ccording 
to the state of the art asjis known from Europear^aten^EP-A-l,l^|^^is shown with reference 
to Figure 2 and is briefly explained in order to^e able toj clarify [jh^invention^ette^. The 
function unit comprises a hydraulic pump 3 which^erejis shown as a gearwheel pump. The 
hydraulic pump 3 suctions hydraulic oil via a suction conduit 1 1 out of an elastic hydraulic oil 
accommodation container 6 and pumps^isjvia the forward conduit 10 into the cylinder space 12 
and at the same time pushes the piston 1 5 to the fron^ At the same time, a roller holder 7 with 
rollers 8 mounted therein is pushed forwards via the piston rod, wherein the rollers 8 bearing on 
the clamping jaws 5 push these outwards and thus close the clamping pincer 2. 



After completion of the pressing procedure, the drive motor 14 is still and the hydraulic 
pump 3 is no longer in operation. By ^ay ©^actuating the actuation valve 9, a connection is^eiQ 
created between the forward conduit 10 and the return conduit 1 1 and the hydraulic oil flows into 
the cylinder space 12 back into the elastic hydraulic oil accommodation container 6. During this 
phase the restoring spring 16 pushes the piston 15 back into the initial position and the hydraulic 
oil flows through the described path via the actuation valve 9 into the elastic hydraulic oil 
accommodation container 6. With this design, the hydraulic oil accommodation container 6 lies 
below the piston cylinder unit 4 within a housing 0 of the pressing tool apparatus 1. This 
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arrangement enlarges the^otdjm^ 0 and thus the entire pressing tool apparatus 1. The 



solution according to^e|pvention provides for a much more space-saving variation, which is 
^'iy^pl;f isd furthermore simple^with regard to manufacturing technology. 



Again the function unit as is shown in Figure 2, is shovm in Figure 3, but with the design 
according to[thdinvention. In the embodiment shown here, the piston rodjhas bee^Jpmitted just 



as the parts which are fastened thereto, specifically the roller holder 7 and the rollers ^mounted 
^there^ The piston IS^tsel^is shown with its piston seal 17, and on the cylinder housing 13 at 
the end side a thread 18 is present for fastening the cylinder head. The cylinder housing 13 is 
connected to the piston-cylinder unit 4 as one piece. That end of the piston cylinder unit 4 lying 
opposite the cylinder space 12 is provided withlbearing receivers 20 in which shape parts of the 
hydraulic pump are mounted in a fastened manner. Bearings of the gearwheels 21 and 22 are 
likewise formed into this end wall of the piston cylinder unit 4. A shaft 23 is integrally formed on 
the gearwheel 22 of the gearwheel pump 3 and is connected to the drive motor 14^which is not 
represented[her^. The shape parts of the hydraulic pump 3 as well as the gearwheels 21, 22 and 
the drive shaft 23 are mounted in a bearing head 24. The drive shaft 23 is sealed to the outside 
with a seal 25 and held in this position by ^ay o^ a pressure ring 26 and a circlip ring 27. The 
pump housing 29 by^ay o^a bolt 28 is secured with respect to the piston cylinder unit 4 as well 



as 



to the bearing head 2^as^is|is evident in the region of the part section in Figure 4. 



A union nut 30 is pushed over the bearing head 24 and the hydraulic pump 3 and is 
screwed on the piston cylinder unit 4. 



The piston cylinder unit 4 hasjTts maximaljniameter directly connecting to the union nut 
30 and roughly corresponds to its diameter. In this region, the piston cylinder unit 4 comprises a 

it 4- 

first retaining groove 3 1 . Subsequently, the piston cylinder unit/is reduced in diameter and thus 



forms an annular chamber 32. The volume of the annular chamber 32 is(additionaliyenlarged by 

an armular groove 33. In the region of/the cylinder housing 13, connecting to the annular 

chamber 32, an armular bead 34 is integrally formed on the cylinder housing, wherein the 

diameter of the annular bead 34 again corresponds to the diameter of the piston cylinder unit in 

the region of the first retaining groove. A second retaining groove 35 is formed into the annular 

bead 34. A sleeve 36, preferably of rubber-elastic material, covers thewholdlregion between the 

first and the second retaining groove 31, 35. The elastic sleeve 36 thus forms the hydraulic oil 

accommodation container 6. The elastic sleevdis held on the piston cylinder unit with a positive 

as well as a friction fit. For this, the elastic sleeve 36 comprises suitable beads which lie m the 

first and second retaining groove 31, 35. Clamping clips 37 arranged|tihereabov^^d which^for 

exampli^may be^alized by way of so-calle^ cable binders ensure the non-positive connection. 

The piston-cylinder unit 4 is traversed by the^beady mentio^ actuation valve 9 within the region 

which is covered by the elastic sleeve 36 and preferably in the region in which the annular 

groove 33 is arranged for the increase of the volume. This actuation valve 9 lies perpendicularly fes^<^ 

to the section plane in Figure 3. 



The same actuation valve as in Figure 3 is shown in Figure 4, but rotated by 90°, and is 
only partly sectioned. The first part section region serves forfrepresentinglthe fastening of the 
hydraulic pump Iwhilsttf the second part section region is attached where the actuation valve 9 
runs. Again^|heJ European|patent documen^feP-A-l^\ 5*^786 is referred to with regard to the 
manner of functioning and the construction of the actuation valve 9. The actuation valve 9 
creates a connection between the forward conduit 10 and the return conduit 11 or blocks this 
connection, depending on the switched condition. The manual actuation of the valve 9 is|eflFecte^^-^^c 'i^^ 
via an actuation plunger 40 which passes through a bearing journal 41. A spring 42 is admitted in 
the bearing journal 41 and acts on the actuation plunger 40 and presses the actuation plunger to 
the outside onto the mner wall of the elastic sleeve 36. An actuation button 44 is^resentjin the 



housing 0 of the pressing tool apparatus 1 andfthis\may be brought into active connection with 
the actuation plunger 40 in an axially flush manner. \h\ this mannen ithe ^therwise very J 
problematic sealed leading-through through the hydraulic oil accommodation container 6 is 
avoided. 



Simultaneously a filter 43 is applied between the actuation valve 9 and the bearmg 

r 

joumal 41.lThis¥filter 43 may for example be realized of a sintered metal or plastic granulate 
with a suitably selected pore size. The oil filter 43 is passed through by the actuation plunger 49 
and is accordingly sealed to the outside by^ay oja sealing ring 45. 



The two Figures 5 and 6 finally show the piston cylinder unit 4 represented on its own, 
wherein the actuation valvelhaabiotlbeen drawnL Here, pne the one hand, one recognizes Ithe bore 
which extends in a straight line fi*om the pump region up to into the cylinder space 12,|wherein 
thiifbore represents the forward conduit 10 and transversely passes through the receiver bore for 
the actuation valve. A second bore runs parallel to this bore which forms the forward conduit 10 
and Itiiiaf second bore extends fi-om the pump attachment side up to into the transverse bore in 
which the actuation valve 9 comes to lief. This borg/is subdivided into two sections byway om 
second bore which opens into the bore. The actual retum conduit 1 1 is fi'om the valve bore up to 
the opening of the second bore. From here then runs a part section 1 V roughly at an angle of 45°, 
which is simultaneously the suction conduit and the retum conduit, according to the respective 
function. The part section IT which runs in an inclined manner preferably opens into the annular 
groove 33 which is present for increasing the volume. [Thia/annular groove 33 has a rounded 
cross section and preferably the part section 1 1' of the retum conduit 1 1 opens into this annular 
groove 33. This arrangement is particularly advantageous [since it has been shown thauthe retum 
flow of the hydraulic oil has so much energy that returning hydraulic oil may destroy the sleeve. 



In order to avoid this ^ereforejthree measures have been realized. As a first measure^the part 
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section 1 T of the return conduit 1 1 is attached running in an inclined manner so that the return 
flow does not impinge the sleeve perpendicularly. As a second,*measure^on\tiielone side tiie 
annular groove 33fincreasin^the volume ns providedland the part section irAs applied openinglfl 
intO|thi^^nnular groov^o thatjtfidf^ from the exit opening of the return conduit 1 1 to the 
sleeve is enlarged. And finally, ^d this too is importan^the cross section of the part section IT 
is selected lager than the cross section of the actual return conduit 1 1. Thus the part section IT 
simultaneously ^Ireadyjforms the expansion space. The bores 45 and 46 which are additionally 
present in the piston cylinder unit 4 run perpendicular to the longitudinal axis and open in the 
forward line 10 or into the suction conduit 10\ piesdlboresrmay serve for attaching suitable 
sensors by^ay o^hich the present oil pressure values may be determmed during the pressure 
build up and pressure reduction. Various information may be deduced fi-om these measurements 
which do not need to be discussed in detail here.^t is merely to be noted fonexampl^^a^the 
permeability of the oil filter 43 may be monitored with these readings so that one may recognize 
when this oil filter needs to be replaced. 



List of reference numerals 



0 



1 



housing of the apparatus 
pressing tool 



clamping pincer 
hydraulic pump 
piston cylinder unit 
clamping jaws 



6 



hydraulic oil accommodation container 



roller holder 



8 



rollers 



actuation valve 



10 



forward conduit 



10' 



suction conduit 



11 



return conduit 



11' 



part section 



12 



cylinder space 



13 



cylinder housing 



14 



drive motor 



15 



piston 



16 



restoring spring 



17 



piston seal 



18 



thread for cylinder head 



20 



bearing receivers 



21,22 



23 



gearwheels 



drive shaft 
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24 


bearing head 


25 


seal 


26 


pressure ring 


27 


circlip 


28 


bolt 


29 


pump housing 


30 


union nut 


31 


first retaining groove 


32 


annular chamber 


33 


annular groove for volume increase 


31 


emnular bead 


35 


second retaining groove 


36 


elastic sleeve 


37 


clamping clip 


40 


actuation plunger 


41 


bearing journal 


42 


spring 


43 


oil filter 


44 


actuation button 


45,46 


bores for sensors" 



